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ABSTRACT 



^THE 4M CbMPANY is an elementary school metric measurement .program 
being developed by the University of Hawaii with the co6peratiori*'of the . 
Hawaii Statfe Department of Education . In j re^i ous years the kindergarten 
through grade four portions of the prTT^Fam had been pilot tested throughout 
the state. During- the spring of 1977'the fiVth and s4xth gr^ade portions of 
the program were pilot tested i^ the following schools with 932 students; 
Waiakeawaena. School (Hawaii .District); lao and Wailuku School's :(Maui District); 
Kaneohe School (Windway^d Oahu); Waikiki School (Honolulu District); Eleele 
School (Kauai District); Honowai School (Leeward, District) ; and Webling 
School (Central Oahu). _ ^ . , ^ ; ' ^ . * 

The evaluation design inelucied the followirig procedures: . *' ^ ' ' 

. 1) Pretests and posttests were administered to the students; " - - 

2) ^ Progress tests were administered to the students during^ . ^ . 

the instructional -period in order to monitor student progresses 

3) The 'Pilot "teachers r.ecorded their daily experiences in a 
Li^g iook; and ' . ^ 

4) Tests on the U.S^ Customary system of measurement were > 

^ — ^ administered to tWb control schools and to ope* pilot school. 

The major results were as follows: . 

1) ^Across all items on the posttest; an average of 79:5% of the 
'^fifth graders and 81 .3%* of the sixth graders responded ^ \ 
correctly to each item on the test; * ' . 

* • ' 2) Students studying THE 4?^ COMPANY learned significantly more 
.about the metric system than. regular* students learned about 
^ the U.S. Customary syUem 'of measurement; . ' 

- . : 3) Students ^studying THE 4M COMPANY learned significantly more 
jibout theJJ.S. Cgstomary system of measurement than did 
regular students., ^ \ ' . 



^ Introduction 

; • * . , , ' ' ' \ • ; 

In April, 19/2, the.Hawa;ii State Legislature rpassed resplutions 

^ , /I ' ' , ' ' 

^ requesting the College of Educatibn, University of Hawaii, to- pilot test 

^ the, teaching of the metric system' in Jhe schools of Hawaii. In resjx)nse to 

these^ resolutions, the COE's CRDG establ ished the Metric Projeot> Since . 

existing textbooks did npt give adequate attention to the metric system, a 

# ' \ ' ' ^ . " ^> ^ ^ : . * ^ 

decision was made .to develop and pilot test an elementary school metric^ • 

^* ' . • ■ , * 

njeasxiremeitt program. - ' ^ ' , * . v; 

'The materials underwent a cycle of three tnials with students: . , 
•l)'at University Elementary School;'2) at Aliiolani Elementary School; and 

* 3) at seven elementary schooTs, one from each district in tfie state/ During 
the final pilot test, student performance was monitored, and teachers^ept 

. records of their experiences. The K-3 materials were pilot tested during 
the 1974-1975 school year, the fourth grade materials were pilot tested during 
^Jjh^ 1975-1976 school year, and ti^ fifth and sixth grade materials were 
pilot tested in 1976-1977. This iepOrt summarizes the evaluation of the 
pilot testing Of the fifth and .sixth' grade material's. • - ^ * ' • 
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DescriRtion of f valuation Procedures . 



. In March, tR.77, Metric Liajspn Teachers* from each of the seven pilot ^ 
• scfiDoU' (one \cho61 'in each'of the sialics seven-, school districts) met-with 
. the metric project staff to plan the pilot testing of the 5th 'and 6th gracle ' 



^.portions.'^df THE- 4M' COMPANY , 



•'Each school was provided with metric instructional materials', stpdent ' 
booklets, ajid teachler*s guides, and the Metric Liaison Teachers conducted ^ 
orientation sessions for teachers in^thefr .respective schools. The pilot 
teachers then presented program to their students.' i * *^ * 

When the ^iTot tfesting was completed, the Liaison Tejachers again met 
. withf^^thfe- metric project-staff for a .debriefing sess^i on. " "^Tv 

^ Four evaluation activities. were undertaken as an ^integral part'of the 
pilot testing: * { 

A) Aj^e^est and posttest were writ.ten to measure each objective in 
the program. These were administered before and aft-er fnstruction; 2) 
• teachers administered progress tests which were designed to monitpr student 
learning at key checkpoints. in 'the program; 3) teachers were provided with^ 

, 0 

Tog books in |hich they "recorded, on a daily basis, their- reactions to the 
, . material ; and 4) tests on the US customary system of measurement 'were written. 



and these were administered to fifth and sixth 'grade studefrts^ two elenjfTftary 
^ school's which. had studied measurement fromia regular mathemetifcs textbook;. 

These same tests werre administered to the fifth and sixth grade students of 
, Wan\kiki Elementary Sphtfols onfe of the se^en metri copilot s;ch(3pTs. 

This report summarizes tlje dutdomes of these evaluation activities. 



PART I: PRETEXTS / 'ROSTTESTy 



Prior to instruction, ^pretests were admi^iistered to'all students, and . 
upon completion of. instruction, posttests were administered to all studetits. 
The results are discussed below. ^ . "T^ 



4 

K 

^ V Gradje Five , ^ 

TJm fifth grade tests (see Appendixes A and B) contained twenty-five 
>items» Both pretest and posttest .were administered by* the classroom teachers 
who .read the test instructions from a prepared script. Table 1 summarizes 
the results;, • 



t ^ 

] 

X' 



J 



1 

2 

3, 
4 

^ ' 5 
• 6 
, .7 
8 

10 

11 ' , 

.12 
' 13 

14 • 
' 15 ■ 

16 '* 

■ 

/"is" 

19 
. 20 

• 

21 

22' ' 
23 , 
24'. 
25 . 
Average' 



* J 

' . Table 1 

Fifth" grade Pretest/Postteit Scores 



' I : . 

N =.445 ^ N = 445 

Percent 'of correct ' Percent of correct 
Item • ' responses ofTftr 



• • responses orTRretest , ' resjK)nses 'oit posttest 



75.8 - 

11.2 

32".-6 
■ 66.8 . 

82.1 
*^80,0 • 

22.4 
1,*8 

91 ,5 

89.6 

82.3 ^ V 
.72,0 

34.0 
: 27.9' 1 

710 
•19'.4 

n'j 

60,5 

27. Q 
.■74.9 

88.8 

15.6 
■88.6 

. 0.3* 
.■50.4 • 

51T1 



92.4 

69.5 

75.3 ' 

89.8 

97.6 • 

91.1 

65.5 

24 .-5 
'^5,9. 

92.8 ' 

92.2- 

88.2, 

7iB.O 

74.-1 

85.6 

62.1 

78,2 

87.2 

85.6 

90.4 

95.2. 

60.5. 
^ 95.9 

77.3 

54.0 . - 

79.5 



Net" ■• 
Gain 

■M.6.6 
+58.3 
+42:«7™- 
+23^0 
+15.5 ' 
'+11.1 
+431.1 
+22.7- 
''+4.4 

+3.2 

+9.9. ' 
+16.2 
+44,0 . 
+46.2 
+1.4.5 

+4"2-r7 

+66-. 5 
+25.7 
+58.6 
+15.5 

« 

+6.4 
+34.9 

+7.3 
+77.0 

+3.6 
+28.4% 



f 



• \The nuirtber of correct responses^'per^item' averaged 51,1^ on .the bretfe^t 
.and 79.5% on the posttest. This an average/ gain 0^28.4% per item.jj.. , 
Seven items fell below ^the preestabl /shed 75% success criteripd,.' /or 

these, fivTB were' judged* to be suitable objectives, and a'lroVe careful knd , 

^' - ^ 'J: ''''' 

th(irougT) develo-pment of the concepts involved were added to the teacher's 

Guide. T^^e oth^r two objectives measure in 'centimeters 

jand record the results as hundredths (or thousandths^ of 

eliminated from the program. - ^ 
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Grade ^ Six 



'The s-ixth 



th grade test corvbained*^ thirty items*(see Apper^d-ixes C and D). 
Table 2 summari^ tine results/ . ' ' * < 



V/ 



Item 

1 . 

2 

3 

4 

5 
"6 
'7 

•8 

. 9 

lO" 
' 11 
12 
13 
J 4 

J6 
• 17 
' 18 

'19 



, ' ' ^ * Table Two. 

Sixth- Grade Pretest/Posttest Scores 

. r> N = 4^8 ■ " . . . '. ' ••• 
, • Percent. of correct . " 

respanses on pretest . " . 

37.9 ■'' ' 

• ' - 37.7', " " • ' 

» . 33.9 

'- '. 54.5 . , • ' . : 

* * * ' • 64.7, ' . ■ • 

' • 75.3 ' ■ ■ 

* ,37.2' / ' ^ ' 

■ 32.8'^ 

•a5.5 . ■ , 

. V . 24.1 • . 

83.0 

59.2 • ■ 
• 91 .9 ' ' • ' ' \ 
* ' , "88.8 • '■ ■ . 

' 47.7 * 

26.7 . , 

( • 

. • ' 59.4 ' 
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'N = 428 ■ ' 
Percent of correct 
responses on- pos'^;test 


Net V 

* OQ 1,11 


48.-1 




• 


+10 2 


74.1 






-+36.4 , : 


' 88.4-. 








,81..7 






Tu / • C 

t 


. 4 9S.'7. 






+?Q 0 


; 88 ;0 






+12.7 - ' 


• ■ ^83.1 






+30 ;9 


, > 79. 5; 




•V' 


+/l? 1 * 

• • 1 


■ . '7Q.7 
- '9'4.0 


\ 

h . * 

( ft 




+ •57' Q 


78.1 . 






+36.0 


' 71'. 5- 






+47 4 - 


9V. 9 
St. 6 


• ! 


t 


■ +14:9 

+22.4 


■ 96.0' 




♦ , 


. -+4.1 


94.5 




r 


+5.7 ' , 


'7/.>; 






■+29.-7 • . 


■. 78*. '7 






;+52.o' ^ " 


•89.0 






..+29.6* ' , ' 


■ / 


k 1 

t 


» 

V 


• • 

< 

1 ^ 

• 



' (continuation of Table' 2) * ' , ' 


- r 




• « 
* 


• Percent of » correct . 
responses on pre tes u • 


Percen 
re^n 


c of correct • 
^ on posttest - 


.20* 


1.2 - • • 




74.3 


• 


• 

. . 23.4, " • / 


* 


,73.6 ■ ' 


• 22 ■ ' . • .; 


30.i. / . * 




69,4 ■ • 


23 


42.4 . . . » • 




71.3 ' , 


25 

26 • • • - 


* ' 31.5 . ^ 
• 55.2' 

63.1 • . \ . 




87.3. ' - 

7.5.1 .. • . . 

91'. 8 . 

> 


r ^ 
OQ r 


- . .9:4 ' 

i 




♦ 

50,0 

93?5>. IP ^ • 


29 


67.6 ■ ■■ 




91,4 ■ 


30 


• 75.3 ' ^. 


• * 


OA. 'X ♦ 


Average '; 


/si .''6 

♦ . * * ' 


* 




J/ 









Net 

Gain ' • 
^ '+73J 

+50.2 
. +39^2. 
; +28.9 

+55^ 

■ ,+,19,9 
+28 >■ 

* +40.6 , 
- +15.^0 
+23.8 
+19.€ ' 

■ +29.7 



<.The number of correct responses, per item averaged 51 .6% on the pretest- 

and 81.3% on the posttest, an averag^ gain of 29.7^'per Item. 

. • * . • • • 

E4ght^ items fe^ll below the 75%. Success cjiterign/ The averagei prfetest /• 
posttest gain , on 'these eight items was 44-2% (as compared to 29.. 7% for al;>' • 
Other itemTs); . A,fter analyzing, the Pilot Teacher's log 5ooks', a deqision 
was ftiade to f.etain these obtjectives; The Teacher's Guide was-rewritten 
to place greater emphasis od* these objectives. * 



f ARJ> l^: .PROGRESS • TESTS 



' Sfix" prb^tf^ss'tests^V/ere '4^^ during the course of the^ pilot . 

testijrig to prov4ae::1tte?ij^^^ of^ student progress / -Bach test covered 



from brie' to^ three sections" of study. 



• 1 

I 



/ • Grade- Five ^ • . - ' ■ - 

I . . ^ ■ ■ • . V > . • ; ; ^ 

The results of the fifth yacfe prqgress tests are summarized in TabTe- 

... - - ■ ' • ' ; 

3. Thfere vere fourteeji se.ct.ions in the program, but no jests' were adminis- 
tered for sections 1 and 11. ^|pendi)e E coatains the fifth grade f/rogress 
tests. ' . • ' V ' . , 

■. , .^able 3v. . ^ ~ , , , - : 

Percenf*5f Students Pas's-ing Each- Item o^' the Progress Tests- 

1, N^/^.^ ' 

Item. 3 4tem 4 - . Item 5 



Section * 


Sample Size 


•Item 1 


Item 2 . 


Z ' ■ . 


' N = 354 


, 70.4 


'68.0 


.3. 


■N--354 


' |5.0. 


* • 


* 4 • . 


N '= 362 • 


/66.6 


41..8- 




' N = 362. 


— ^4pi ' 


~89U 


6 


N = 337 


94\2 . . 


.87.&5j( •■ r 




' • N = 353 • 


78; 2 , ' 


7^.7 ' 


8' • 


N = 353 


< 

70.3 • 


87: 0 


9 • • 


N = 353 • 


64.0^' 


66.9' 


•10 


,N = 365 ' 


93.7 - 


.84.2 . 


# ^ 

12- \v 


. • ~ N =. 365 \» 


88.0 




1,3 . 


N = 365 


■- .89.6 ^ 


- 93.5 


14,' 


N'='365 


98.7 


95.7' • 



67.6 ' •.72-.'6 . 67.6 ' 



The average across all items is '80.0%. . 



. ' , •• •••• Grade. Six ' - . 

' ;*The results' of "the sixth grade -^^rogress^ tests (see Appendix F)-^re sutn- 
^ martjed in table 4. There were thirteen sections, btjfl no progress test was 
^ administered^iff^section 1. ' ' . - • 



• .• -■ •• Table 4 , . '- " * 

• ' Pelrcent of Students Parsing Each Item on. the pn^y^ Tests 

^Section ^ Sample""' Size - Item 1 . Item 2 Item 3 . Item 4 ^ . 

2: ' \* N = 3B4 \ 81-.0' • >>2; ' . 80.8 79,5 \ 

3^ ^ ' ff'="384 '\'9Z,2 - 74.6 ' • X~ ' • 

,". * ^M=-384 . 96.6 ' • ' - . -. \V 



m 

5 , ' - N = 42.5 . ' ^l.g, 79.3 



6 -'' " : N = 425 ■ . 91.8. 90t4 ' , "W- • > 

• . . - • _ ; ' 

7: ■ *■ N = 396 83.6 .'..74.0,1, , - " ■ /• 

8 • • ■N.=v39e.-' . ,97.5 ' "■84.6 . r./ 



9 ; \'^.^:- N =^ 396 • ■ 67.2 *85;2 - \ 



10 . "N- 3,81 . 87.5 ■ 77,7'" 7479 

n ' ' N ='3ai^. • 71.4 59.1 . ■ 

:\Z. ■ - N = 398 , 62.9" ' 62.9. '65!4 



A 



13-^^. . N = 398/ •; 79.9 79.,9 ' -60.^1 

-VJhe average across afl items was '78.855. ^ - ^ 



_ « ■ . 



• PART 'III:' Pli-OT TEACHER '5 LOG BOOKS 



Each pilot Wacher'was providedf-wit/i a ^pilot^ teacher's Tog book. ' ; ^ 

• ^ this section summarizes the results. ^ . , * * ' . * 

a!, information ABOUt THE PILOT CLASSES ' ' 



Fifth'. Sixth 



• r I ' l; Total number. of students in .pilOJi>test^* 40r ^ ^ 447- 

2. Tota.1 number of classes parti cipat'jAg:' ■ \ ' Ifi^ 17 



er|c 



^3. Ability level of students {#.of classes) ' * • ' 

Abpye av^era^e ^12 

Average • ; . 3 ' 5 

Below average ^ ' * ^* . ^ 

Mf xed : / ' ^ ^ 9 7 . 

4. .Percent*'of students who had participated* in ' - ' ' , 

pilot tfst'last year « ' " . " 70,2 / .0 . ■ 

5-. Type of class > » • - \f - ' - . 

. ' . * SeTf-contained • 1 ' ' \ ' \ 

Team ' ^ ^ • .9 ^ 7 

6. Nlinfcer of teachers who had attended a 16-hoAJr - . 
nletric workshop. - * • ; 7^ 8 • ^ 

7. Number of teachers who^hacj not attended g • ^ ^ ^ 
16-hour metric workshop. ' ^ 9^9 

8. Average number of minutes devoted to mathj 

each day. \ ^ ' • ' ' . 47.4 47.9 • • 



■/ 



B- AVERAGfe NUMBEft OF CLASS PERIODS .SRENT - ' , * 

\ ON fACH SECTION OF; THE 4M COMPAHY ' ' . . 

Sectfon • . nnh • Sixth' 

' ' =- . ^ . . ^ r 

1 ; ^ ' 1.1 1.3 

I * \ ^ r 

2 * ■ '1.1. . • ' i»3 • 

— . ■ " • 

3 • s ■ 1.4 * \ '2.1- , 

' 4 * * ■ * ^ i.r • , ' 1.4 

• • • 

5 .. • . Q.8 ' ' ;/ 1.9 . - 

6 I . 1.0 V , 1.3' - . 

7 > i:.3 ' t • V.6 ' ~: 

8 • ' ''^ .1.3 ' '2.2 ^' 

■ 9" • ■ 1.3 , 2.7 ^ 

.10 - ■ '1.3 ' : " T.4 . . ^ * 

n ' , ■ • ' ' 1.3 ^ . ' .1.9 

.12 . ;• , * .t. "•1.4' : - • 2.0 

13 ° ■ • 1.4 ' • ■ .,i..o 

14 0.7 .. • 1 .0 ^ 



^5 • 0.7" . „ 1.5 • 

TOTAL., 17.2 ^ . 24^'. 6. 

.' • • C. SECTION BY SECTlof TEACHER COMMENTS - 
The log book provided space for teafchers to •comment on each section 
of the program. Their comnents -are suniii9ri;!ed in this section* 

, . Grade Fiv^. ' 

Section 1 Introduction * ^ ^ 

/ Several teachers suggested that the^ students be tijiven blank. charts to 
"^fill in. This was done in the revision. 



Section Zi Prefixes -and Symbols ^ « , * '/ 

. Students encountered some cii'ff icuUy in distinguishing between upper 

case aridnower case symbols. The revision contains a special. page on 

' ' ' ' , ~" ^ * - ' * • * 

tbfs tppic. • . ■ . ■ 

Seqtloh 3 : j-ength = ; ^ , \ \ 

• Six teachers ^mentioned the fact that students, didn't know the names of 
T-the Hawaiian Isljinds. That was the purpose of the lesson, to' teach a 

little geogpraphy^; ' * " ^ ^ . > ^ 

Section 4: Decimals * ' . • I 

^ This was the-most"difficult secltion in'the program. Students in ge- 
neral were -unable to^^efeurf in millimeters and record the results as. 
^ra three^pTace deqima-l. This, objective; has been eliminated from the 
' P^pgram. . , ^ . ; . ^ ' \. • ^ ^ ^• 

Section Sx - Add and Subtract Decimals / • \ 

' . , " ' - . 

" . This was an easy section for all students. 

Sect i on .'S : Perimeter v ^ . . 

^ ' ' ' . * ' • ^ * / • 

* Studertt§' had no 4]fficulty*w1th' perimeter. They especially enjoyed 

measuring tlie^figures "jtaped'on the flaor. ' * ^ / . 
Sect ion 7 :' Area' - * , ' * • 

Two teachers 'nbtedL^at stiKients were confusing area with perinTeter. 

OthefWise th^^re were jw)''problems. \' *' ^ • ^ - . : 
Section 8 : ^ItipTication* of Decimals • • / 

Slower stuc(ent?"|fTO6untered difficulty with multiplications* the 

. revision Vecommends that teachers revievrmultipl location before ' 
♦ ' . ' * , \ ' ^ 

starting this ^les:son. *' - ^ • ^ 

Five teachers' made favorable caimients on converting areas of countr 

: ^from^square miles to square kilometers./, ^ h 



f 



"Section_2.'' Division of Decimals, , , 

. As with multiplication, slower students had difficulty. Others did . 

Section, 10: Capaci.ty ' • • . • 

Two teachers noted that slower -students made mistakes in converting 

milliliters to.liters. ' ■ ^ ' ' 

Section 11 : 3-D Drawings / ' ' .-^ ' " 

This was a popuUr section.^ Teachers tied it in with geometric, con- 

, cepts. , : 

\ Set^tion 12 : Volume ' - ' * ' ' r - ^ \ 

Several -teachers felt the cortcept'was too -"diffi cult for students. 

. However, -^student? did well on this objecitive- on the po.sttest, \r ^ - 

, Se ction J 3: Mass ' - ' / ' ' -> 

\ — ' — * ' > 

' ' 'This W9S popular with the students, especially the activities .involv- 
ing the two-paa balance. - ' . ' . ^ ' 
Section U: Temperature ^ ^ < . . ' ' . 



. ^Four teachers mentionecT thaf they did not use hot water becaus^e they 
" felt it was dangerous-? Otherwise the comments 'were, all favorable.^* 
Section 15 : More Metric Prefixes 

. , ' Teacher's lik&^h'is lesson because it provided a good review. of the 

entire program. ' ' ' , . 

Grade Six ! 

' Seat Ion 1: IntpDdgction - , ' * , - - ' 

^'^'^^ * '.j^ ' — ^ 

.the students enjoyed the cartoons an<J puns, and in general they' were 

?ble to understand how the metric system of prefixes work. 

Section 2 : Symbols • ' ^ , , 

Most all students learned tlie symbols. A new page on correct symbaVs 

was added to the revised^ edition. 



Section ^3: Length ' 

Several teachers expresse(i concern about -the forraa't of page 7. It 



has been redrawn" to avoid confusion. One teacher said that students / 
wanted npre instruction in' the- workbooks. • \ 

7 * - ^ ' . V ' ' 

' Secti on 4: Perimeter *- - * - . ; ' 

This section went well with nearly all students, and no major comments 

; ^ . ^ ' . • 

were made. < • * ' ' * > . . ^ 

Section 5: Area . / . * 

Several teachers noted that slower students 'had difficulty rememberirfg 

hovi to use exponents. Page 24 caused some problems, and it has been 
, • deleted from'the program. It was, also ^uggwted that the geometric 

figures be Jabel A,B^CiD, etc. This has b€!en done in the revised ' • 
^ edition; ' ' .\ 
Section. 6 : 3-D'Drawi^s : ' ^ • / ^ \ * 

This section was very popular with students,/but making 3-D letters 
- - was difficult for some^ students. This was changed in the revised , 

^edif^on''. / . W ^ ^ 



Section 7 : Volymg \j - <^ 



Two teachers suggested more practice was needed. 'Irthe revised edition 
a more careful dewldpnieftt wa?/inal:iided. . ^ . _ . 



"kPit this point one teacher commented that the cartoons were too^ viol dnt. 



. Section 8: .Capacity 

d\t this point 01 

. Stud^t? enjoyed -this Section, but took a lot of^'time. 

Section 9: Mass ' / ' ^ * 

••-^^ , #1' , ;^ ; ^ 

Students erijo^^ed^the mass activities.' two teachers felt that page 43 
. ' cbrtfused. some students: Three teachers mentioned^hat.time was becoming 
6 flbtor,'and they were rushed. 



Section lOi Add .and. Subtract Decimal^ * V • * 

^This was easy for nearly all students. 
Section 11 : Multiply and' Divide Decimals, * * ^ ' * 

Three teachers requested niore* probleihs to work. . . \ ' 
Section Conversion ^ * ' • . ' . 



Jen* teachers noted .thg»t some ^studenre encountered difficulty, .^specially 



when zeros had'fe be adde^ to cor^rectly placie the^ tiecimal point. 
Sect1t)n 13; Tempera'tures . '^j , \ i • . , • ^ , ^ 

Several teachers fejt that the boiling water was dangerous, and several 
*/ did hotrio the sal t" experiment . ' . • ' / : • ' ■ • - 

Section V4: /tore Prefixes • . - * . 

,Five teachers said that students made up^their own 'words usirtg metric - 
* * prefixes ^ * ^ 



Section' T5: /Ueview^ . , ; . • * ' 

Several teafthers again noted the tirae pressures^ The review Was con- 



sideretl by five teachers to be very Ijel pf lil • 
*D/ ANSWERS TO SPEClPk QUEST IONS /ir.THE^ TEACHER '-S LOG 
- ' , Grade 'F4ve 
IN GENERAL DIB STUDENTS; UKDQRSTAND THE-pHART ON-PAGE 2? ^ ^ 

• * yes: 1^% ', .Nq: 0 ' • ' " . ./■*.. 
IN GENERAL DID STUDENTS UNDERSTAND HOW PREflXES ARE O^Et)? , . . 

. YfiS?15. Not e-' ^ ' - . " • 

WERE STUDENTS ABIE .TO CHOOSE AND MEASURE SEV^N {!) THINGS' AS DIRECTED ON — 



. PAGE 7? Yes: 14 I^o: 0 v ' 

• * / ' . ' • ' - V »^ • 

^ WERE MOST STUDENTS ABIE TO USE THE CHARTS ON PAGES 8' ANb 9? /' 

Yes: ' 15 ' - No: 0 . r . . / 
. : •• , • ' - ' . . 

ANY PROBLEMS WITH* .PAGE 10? IF SO, -WHAT? . 

No:- 7; cited. problems naming the islands. ' 



WERE MbST'SfUDENTS ABLE" TO COMPLETE PAGE 11? 

^ - «. . ^ . 

.-.Yes-:' 16' No: '0 ' 
HOW ABOUT' PAGE 13? ' 



. . • Yes: 15 No: 0 " '/ ' . " '• 

DID THE DEMONSTRATIONS WITH ADDING MAChInE JAPE GO OKAY? ,~ ' ' 

Yes: 11 /-No:- '0. Four ffeacher^ di<l mit do the activity' due- . 

to Uck of tfnfe. ■ : . • 

-. ^ , « - . ^ . , . 

ON PAGES 26'ANd'27 AREA I§ USED. TO EXPLAIN THE RULE.>QR MULTIPLYING DECIf^LS. 
DO YOU THINK- IT HELPED YOUR STUtJENTS ANY? *' ^ ' ' . • 



^Yes: 9 No: 
ANY COMMENTS ON PAGE -30? 



Four teachers liked thi? activity very much; three cited problems 
\ in "findihg the 5fluare mllesr^nd four teaclier? said the numbers 

' V *were too large. /7T ^' - ' 

ON PASe3'31#and 32 AREA IS USED TQ EXPLAIN THE RULE^ FOR DIVIDING DECIMALS* 

WAS THIS .APPROACH HELPF.UL? ' ^ 

Yes:- 12 No: 3. • Seven teachers noted that slower students • 
. had difficulty placing the decimal. * . 

ON PAGE 35 WERE STUDENTS ABLE- TO READ THE CALIBRAtED CYLINDERS IN^ml? . 

* . 'Yes : 1 5 -A No : ■ 0 ' • 

ANY PROBLEMS ON PAGE 37?. • . , 

Eight teachers 'said no, thr^e cited'difficulty- iji conversing' ml 

i • - * 

WERE MO^T STUDENTS ABLE TO COMPLETE PAGES, 39 /^D 40 SUCCESSFULLY? ' ** . • 

- - Yes: ;5 No:^ 5. Had to do a lot of Explanation, ' 

. • • • . N f , . J ♦ 

DO YOU THII^K THIS SECTION I| HELPFUL FOR STUDEN-TS? . ..; 

Yes: 12 . .No: 2 " • • ' ; ' • ■ 

HOW DID PAGE 47 GO? ^ ' • A ^ 

^ ' . , ^ \ ' \ ^ 

This page, was challenging for brighter, student*?, very difficult 
for slower ones. ' 



• . . Grade Six , ^ ' 

. ' - • ° - • f • : - y 

SECTIOH 1- IS INTENDED- TO ILLOSTRAJE TO STUDE-Nf^HAT^HE METRIC SYSTEM-*TSn 
A SIMPLER SYSTEM THAN THE, ENGLISH SYSTEM. DID THIS MESSAGE GET* ACROSS TO 
YOUR STUDENTS? . ' . ' * ^ • ■ . . 

Ye'si \13; ' ■ Not - 2 ^ ' • ' \" ■ ' " ' 

WERE MOST 'STUDENTS ABLE TO UNDERSTAND THE JUSE OF METRIC SYMBOLS?, 

. — ' ■ • . , : : 

Yes: 15 No: 2 . • ? •. 

RpUGHLY WHAT RlRCENT OF YOUR 'STUDENTS UNDERSTOQH? , • . 

Average of 92%. * < ' 
STUDENTS ARE ASKED. TO MEASURE WITH; THREE DIFFERENT UNlTS;'THE METER; CENTIr 
. METER, AND MILLIMETER. ' ITID THIS CAUSE ANY DIFFICULTIES FOR THE STUDENTS? ' 
Yes: 1 . No: 15' ' ' ^ • 

IF YfS. -HOW MANY STUDENTSf-HAD DIFFICULTY? , . , ■\ 

^ . 4 students-. ■ • " * 

PAGE e'TSKS EIGHT (8) QUESTIONS- A^OUT PAGE 5. ANY. DIFFICULTIES HERE? 

■ ' , ' ';■«•'' 

Xes: -. No: 8 . " 

**. • , " ' ' 

/PA^ES 9, 10, AND^11:'■ WERE STUDENTS ABLE TO. READ DISTANCES' CORRECTLY. FROM ■ 
THE" CHARTS? ' , '. . ' , ' 

Yes: .12 . No: 3 . ' _ 

^ ON PAGE 14 STUDENTS. WILL HAVE. TO (iSE A RULER. -DlD STUDENTS HAVE DIFHCULTY 
WHH THIS PAGE? ■ . 

\ , Yes: 2 ; , No: 4 . - • 

PAGE 15 WAS A CHALLENGE. -HOW DID STUDENTS DO WITH- if? 

' Most teacheri Iho^ught.it was a good page. ' _ . ' 

ON THE BOTTOM. PROBLEM OF PAGE 17, WERE STUDENTS ABLE TO Fip THAT B WAS . 

LARGER 'TilAN A? " ' • V, ■ , 

■ ^ 

Yes: 15 ■ No: 0 ■ - 



17 
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WERE STUDENTS ABLE TO'USE A RULER TO FIND THE AREAS Obl'pAGE ^1? 

\ ■ ■ . 

. Yes: kVZ . No: 0 

-piD PAGE 22 POSE ANY PR&EMS? IF SO, WHAT? 

No:' 10; two teadhers mentioned comp/itational problems. 
DID PAGE 24 POSE ANY ^PROBLEMS? I IF SO, WHAT? : ' 

, No: 10 ' . 

WERE- STUDENTS ABLE ".JO ' COMPLETE PAGES. 25'AND 26 CORRECTLY? 

Yes: 12 ' No: 1 ' 

IN GENE'rAL, were* students able. to DETERMINE VOLUME FROM 3-D DRAWINGS? 

* • ■ . "• ■ ■ ' ■ ■ ^ . 

Yes: ir ' NO! 2 ■ * 

( • : 

IN- GEWERAL,, HOW DID THE STUDENTS DO ON PAGE 40? • ■ ' 

' Eleven favorable responses. 
ANY COMMENTS ON pAGE 427 ' V ^ 

' Three/teachers noted.diff.icuUies, ' ■ 
ANY COMMENTS ON PAGE 43? ; * ^ • 

Three teachers noted difficulties. 
WERE STUDENTS ABLt TO READ TflE DECIMALS'ON PAGE 44?' ^ v 

- Ves: 15 No: 0 ' 
ANY PROBLEMS ON PAGE 4*5? ■ 

' . / 

There. were 10 no responses; one teacher cited labeling as \ 
problem. - • ^ r . , 

HOl^ MANY STUDENTS WERE ABLE Ta FOLLOW THE DEVt|||MENT ON MULTIPLICATION, 

PAGES 49-52? ' ■ / • - , ^ \" ' 

most of them: f 13 about- half: • 2 hardly an^ af them: 

HOW MANY STUDeVt^ERE MLE TO FOLLOW THE ^DEVELOPMENT ON DIVISION, PAGES • 

53-55? " all-: 1 ' most*'""^'" " about one-half: 4 - ^ 

'HOW -DID THE EXPERIMENT OF PAGE 61 GO? ■ V 

Four teachers ^aid.it v/as^okay; one thought it was excellent, and 
four did not do it due "to a" lack of timer. i ' 

. : . IS- 22 ' ■ • - 
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E. . RESULTS OF THE SUMMARV/ QUhTIOflAIRE 



Grade Five j. ' 



^ "Excellent Good Fair Poor Cbwrients: • 



' Chi 1 dren 'VWpVl^opks : 

' .' ' I— ^ • " ■ ■ 

General . Appearahce^f. pr*ges , 
Difficulty-level for my* class 
j|)f / Number of problems per concept 

* ll^cherjs. Manuals ; * • 

• 'i^ Visual jclarity '1 

(pictures,. organization, etci) 

Verbal claHty 

(language,- directipns,* etc.) . 

Statements of objecTtfves 
..^ ISuggested procedures, -activities. 
' ^ Measuring exercises ^ r' 

Order of lessons / 

^ Cur\^3culijm; . 

Flexibility ^of curricul-um for 
children o^ifferent (abilities, 
interests, "etc. 

Childrren's Jnterest during 
use of materials ; 

Metric equipment and other aids 

AdequacJ/'Of program for teaching 
metric metfsurelnent concepts. 



4- / 1/ 



0': 

0 

0 



too /aboiiti/, toO-2- 
^sr right- .difficult 
ftoo Q too ,^ • ,• - 
many few" ' 




4 • 




1 . 0, 


3 


13 


0 0 


4- 


" 12 


0 /' d 


2 
2 


".. 13 
1.1 




4 ' 


12 




0 


12 


4/ 0 

* 


4 


11 




2 ' 


„ 11 


2. 0 


3 


12 


0 0 



t 



AODlTIOflAL QUESTIONS 

1. Was Vour training adequate to prepare you for the task of teaching 
* THE 4M COMPANY? "Yes: . 13 ' No: 1 ' 

2. ' '.Should THE 4M COMPANY be placed on the DOE instructional material list?. 

' Yes: 13 No: 0 , 
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Grade Six . . - . 

Excellent Good Fair Poor Comments : 



Children's Workbooks: • 










General -appearance of pages 


6* 


10 • 


0 ' 


0 


-n*i TTl Pill 'I'V— 1 o\/<a1 * "frrr mv p1;4Q<i 


,1 • 
1 


4 


2 " 




nUtiVier UT pruuiciiib per curijucpu 


1 


0 


A 


0 


ViSUa" Clarity ^ 

(pictures, organization, etc!) 


0 

c 


1 ? 


9 ^ 


0 


Ve^al clarity 

(language, directions, etc.)' 


1 




1 .. 


0 


Statements of objectives 


3 , 


13 


i 


0 ' 


-*^U^^co ecu \Ji wucuu 1 CD , o 1 V « o 1 c^ 


2 


14 


1 

1 




Measuring exercises * * 


4 


12 


0 


6 


Order of lessons ' 


i 


/ 


0 0 


0 


Curriculum: 








Flexibility of curriculum for 
chij<lren of different abilities, 
interests, etc. 


1 


14 


1 


0 


Children's interest during 
use of materials 


9 


9 


0 


0- 


Metric equipment and other aids 


8 


8 


p 


0 


Adequacy of program for teaching 
metric meSi^urement concepts. 


t 

7 


- 8 


1"" 


.0 . 



too c about, too-3 

easy righ'!^ difficult 

too Q too g ~~- ^ 

many few 



- . ADDITIONAL QUESTIONS.. 

1. Was your training adequate to prepa.re jou for the task of teaching 
THE 4M COMPANY? tesV:', 13 ' No: 2 

2. Should THE 4M COMPANY be,place(^ on th? DOE inftructiojp materials -list? 



Yes^ .14 



No: O*' 



- ' ' ' F. REMARKS ON REVISION 

' . - .9 

The evaluation identified several a-reas where revision was needed. The 
major changes ,?ire listed b^low* . * ■ < ' ^ 

' ' ^ 'Grade Five . * . 



1. A brief section oh '^spelling" and "symbols" was adcjed to the in- 



ti?oduc.ticMi of the Te'acher's Guide. " ' ^ 



• ^2.-^ Student Progress Tests were included in the Teacher's ^ide.* 

3." The Suggested Procedures and 'activities sections ere rgvised 

in an attempt to strengtlien areas .of weakness and detected by the Post- 
» - * ■ ^ 

• • s » 

tests and teacher comments. - ^ " , 

' 4*. .Section 4V "Decimals; Measuring and Writing", was- changed ta. 
simply "Decimal s^ The original objective* (galled fqr the students to 
measure with a centinjeter (or millimeter) ruler and record, the measure- * 
ment as hundredths iCor thousandths) of a meter. Students did so poorly 
on this objective that it was eliminated. It was replacecl^ith the fol- 
lowing objective: -"Given a measurement in decimeter, centimeter, or milli- 
meter » express it, in terms of meters". - ' * 
\ , 5. For practical reasons the number o^f^-pa^^s was increased froui, 
•60 to 64. ^ ^ , ' 

) 6. The eqtiipment^ l ist was^immed to make the program less expensive, 

' * ^ ^ >^ ' ^ " . / ^ 

to install. , , 

*' > 
Grade Six 

1. A brief section on "spelling -and symbols" was added to the Intro- 
♦ • 

duction of the Teacher's Guide:. . y, ' , 

2. Student Progress Tests were added to the Teacher's (auide. 

3. ' The "Suggest Procedures and Activity" sections of the Teacher *s 
Guide w6re rewritten in an attempt to strengthen the weaknesses detected^ 
by the'posttests and teacher comments. For example, a greater emphasis . 

* . 21 o r 



Of 



1* 



was placed u\sow the correct usage of' symbols 'arid oh converting- f com one[ /' ' 

metric unit ip another- ^ * / ^ ' * ' 

4. A "page with clirncal thermometers;- which show' from^B to 43*C - 

fwas added to the student boofcTet.' > - . ' ' ■ 

• . « ■• • 

5. For practical reasons,. the' number "of- pages were reduced from 68. 

to 64. This ms accomplished by deleting nonessential, pages. 

• . ■ ■ 
' 6. The equipment list .was trinimed to make ttie program less expen-- 

sive to install'. ' ' ' . . ■ ' ' • > ' 



* t 



/ 
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A. , ' ■ ■ 

■ ' PART IV: TESTS ON U . S .. CUSTOMARY SYSTEM OF MEASUREMENT 

In addition to knowjng^Jiow well stud^s performed on.^ea'ch metric ob- 
jective, we wanted to. know if THE 4M COMPANY was providing ^adequate instruc- 

tion'in mea-suremervt. That is, were "students studying THE 4M COMPANY .>earn- i 

■ ■ \^ . ' ■ ' " ' ; '" ■ « 

'Ing as niycl> about metrics as' r|j|jjlar studSnts were learning about the U.S. 

Customary System of Meas^jrement? ^ ^ 

•In an attempt. to a^nswer this question, the fifth ^nd sixth grade metric 

posttestS; were converted to tests on. the U.S. Customary Syst6fn. Each fnetric 

i£em was converted to a simitar item using U.S. Customary units^ To ensure 

fairness, copcepts and skills from regular fifth and sixth grade math text- 

books were used. The tests appear in Appendixes G ^nd H. * • ' . 

. - The tests were- administered p the fifth and sixth grade students at • 

,*wo elementary schools in Honolulu which teach the U^. Customafcy System 
as part of their regular mathematics instruction. The results are sura- 

-marized trt^Tab-le 5. . ^ ^ ' 



' ' Tablei 

* * 

Metric Stu,dent's Performance on Test of the Metric System/ Reg ul a 
Student's Perfonnante on Test of the U.S^ Customary System 

Percehtafje. of, correct responses by item: 

Grade Five ' . *' Grade Six 

metric regular • metric regular 

. ; F^45 'n ^ 142> . N = 428. N = 143 

Item * 

1 : .92.4 68.3 ' 48.1 - ' ^0.6 



24 . ' ^ 69.5 " 75.3 . " 74.1 " ,'53.8 



z 



\ 



^4- 28 



3 75,3 .59.9 . 88.4 ^6.6 

4 89.8 ' 76.1 , I ■ 81.7 ^ 74.1 
5, , 97 '.6, . 74.6 . j . 93.7. 88.8 

• 6 : , 91.1i . ' 46.5 • • - " 88.0 . 69.2 

7 ' .65.5 . 35.9 83.1 88.8 

8 .'24.5.- ^ 21.1 . ■ 79.3 " 28.7 

9 .- •: 55.9' [ ' 92.3 ' . ' 70.7 35.0° 
^ 10 . 92.8" 88.0 , - , ' - 9«1.0 ^ 11.2 



♦ 



.11 ' . 92.2 59;2" ^ • 78.1 71:3 

> ■ ' ' 

12 88.2 ^ 60.6 • ' . c^l.S- 18.2 

•13 78.0 ' 43'.7 ^ 97.9 ' -39.9 

. ' ... . 

14 74.1 ' 35.9^ . .81.6 58.7 

45 / ^- 85.6 - 73.2 ' 96.0 ' -.86.7 

16 ' 62-?l 38.0 . • • 94.5 ' 84,.6 

17 / ' 78.2 ' "4.2 ' • 77.4 ^ 44.8* 

18 • ^—877^'^. ' 52.1 ' . 78.7 25.9 



(Table 5 continued)-" • ^ . 

' , * Grade Five Grade Six 

X 

. rnetric ^ regular, ^ " metric regul ar 

Item - * 



19 


85 6 


31 7 


89 0 


90 9 


20' 

* 


90 4 


66 2 


74 3 


6 3 


21 


95.2 


93.0 


73.6 


25.9 


22 


""50. 5 ' 


^3.2 ^- . ' . 


69.4 


32.2 




QC Q 


J yj.u 


71 


00 . 0 


24 


77.3 


' 2.8 


87:3 


82.5 


25 


54.0 


46^.5 


* 75.1 


45.5- 


26 






• 9f.8 


62.1 


27 . 




/ 


50*0 


.46.9 


28 






■93.5 


77.6 


29 






91.4 


87.4 


30 




1 . . 


94,3 


93.7 



Average 79.5 » 45^.5 % . 81.3 . &7.2 

Percentage _ * ^ 



For brfth the fifth and sixth grades, students studying mfttHcs In THE 
4M .COMPANY/outperfgrnierd students studying the U.S. Customary System in 
regular textbooks. *^t the fifth grade level, an average of 79.5% of the 
stu^lent§ studying THE ^4M COMPANY responded correctly" to each item, but only 
45.5% of^the other students responded correctly to the items. on the U.S. 
Customary Sy$teiti. *At the s.ixth'^grade level, the metric students outp.erfbrraed 
the'other 5tudpnts'81.3% to 57..2%\' . - , • ^ ' ^ 

On the*basis of this data, it seems safe to conclude that students 
studying THE 4H COMPANY* learn 'more about metrics thaq r6gut*r students-^ 
learn about the U.S. Customary System. ^ * \ > 

„ " , • * " ■ „ 25 :29 . . ■ - . • 



r 



h further'questiofl ar6se: If students learn metVic, will they be at 
a disadvantage in dealing .with U.S. Customary units during the transition 
from the U.S. Customary Systenvto the metric system? 

In an attempt fo answer this question, on the'U,?. Customary units ^ 
which we>e^ administered to the fifth and sixth grade students of Waikiki 
Hementary School, one of the seven metric pilot schools^e results • 
are suimarfzed in Table 6; ' . < , - ^ 



Table 6 



Metric StiBent's Performance on Test of U.S. Customary System/ 

Regular Student '^s Performance on Test of U,S, Customary System 

■ ' ^ ' . Grade Five - * ^ - Grade 

^ nietric regular ^ inetric regular 

N = 54 N = 142 . . . . f+ =^2 ' N = 143 

Item ^ . * ' . T ' 

. 1 • 68.5 68!3^ ^ , 47.6 .40,6 

" t> ^ 

2 75.9 ^ - 75.3 , • ' 54.8 53.8 . 

3 . 42.6 59.gr„ • " ' = 76.2 56.6 
'4. " '81^ 76.1 ; 69.0 74.1 ' 

" " 85.2' 74.6 ^ 95.2 88.8'' 

\6 •' ' 44V4 , 46.5 ' ^ ' •92.9 - 69.2 ; 

7 • 27.8 35.9' ^ 95.2'- 88.8 

8 - ^ 16.7 • 21 .V ' 85.7 ;28.7 
'9 ^ , 96.3 92.3 6,9.0 • ^ 35. a 
10 ^ • •. 94.^:' 88.0 ... .85.) ^ J1.2j 
"11 / ' 92.6 59.2- ' 78.6 , 71.3 - 
12 . ' 79.6 , 60.6 ' 50.0 1^2 



(Tabled 



continued) 

s Grade Five 
metric regulaf;^ 



Item i 




Average 
Percentage 



^61 .3 



46.5 



Grade Six * ^ 
metric "Regular 



< 


s 


64.3 


" 39.9 


81.0 


58.7 


100 


86.7 ' 


100 


84^.6 , 


78.6 


44. 8| 




25.9" 


95.2. 


90.0 


i9:o 


6.3 


' 78.6 


25.9 


. 54.8 ' 


■ 32.2 




4 

■ 88.8 


1 95.? 


82.5 


76.2 . 


45.5 


83.3 


62.2 


73.8 


■ 46.9 


95.2 


'77.6 


' 92.9 


87.4- 


100^ 


* 93.7 


78.7. 


57.2 



The metric, students outperfomied-*the regular students: 61.3%- to 
^. 45.5«^t the fifth grade level, 'and 78.7% to 57.2% at ffre sixth grade 
level . I A surprising result! ~ . 
/ It thus appears that students studying the metric systi^ in THE 
4M COMPANY actuaJ.ly learn more about the U.S" Customar^ System of 
measurement than do studepts siudying-ZU.S. Customary units in regular 
mathematics textbooks. Why should this be so? 

In 1970, the^.S. Metric Study^terim Report^ on Education found 
that the treatment of jneasuremervt in existing elementary school math-. 
. . ematics textbooks w^s woefully inadequate. TheTesults of this study 
" . appear to .supponf that observation. 
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PART V: DISCUSSION 
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The results of the pilot tests are encouraging: * An, average of about ' 
'§0% of the. students responded .correctly to the test items 'on the posttest, 
and the students autperfdrmed regular students, even^on tests oK''tlT€r"U;^T^- 
Customary System 'of measurements , • " ^ - s - ^ k 

In addition to these posHive outcomes, several other, Interesting 
facts, should/be mentioned. Because the njetric syst-em is decimal in jnature, 
THE 4M C.OMPANY teaches computation' with decimals -as 3. practical applica- 
tit^'of metric measurement. Students who had studied .JHE 4M COMPANY out- 
performed regular students as follows: 



Topic 

Addition of decimals ' I 
Subtraction of decimals 



Fifth Grade Regular Sixth Grade Regular 
4M COMPANY Fifth Grade 4H COMPANY' Stxth Grade 
Students • Students 



Students 
& 



95^.9 
92.8 

Multiplication of decimals 85.6 
Division' of decimals [ 62J 



92.3 
/ 88.0 
73 

3% ' 



96.0 
94.5 

. .'77.4 

78.7. 



Students 

86. r 

84.6 

44.8 • 

25.9 - 



The differencei are iiarrtteu1crriy'4aH|e at th^ sixth grade level on 



the multiplication hnd division problems. 

A unique feature of THeUm COMPANY isj that it teaches students to 
draw, three ditjjen^inal f^flures. as preparation ^or studying vo\Qmer' " When 
a^sked to draw a thj'ee dimensional box (or | rectangular solid)., 88.9% of 
THE 4M COMRANY fifth grade students; were able to do Sol but only 3V.7% of 
the regulir fifth grade students were able to {16, so.. At the sixth grade 
level, the difference was g»^ter^5.7% toJK2^. \ 
. Thus, ^lilE 4M COMPANY teiches other valuable sMil's in addition to 
measurement skills. 



■29- 



33- 



^Appfendix A: Sample* of items- on ^ 
^ * Fifth grade pretest 



V ■ 



\ : \ ■ ■ ' . 

Use your millimeter ruler to find the length 
prf this nail. Record your answer in decimal 
form Q5 thousonSths' of a meter 



Add. 

1.3Z5 
+ 2. I4Z . 



m 



^iLc)* Subtra'ct 

3,5 7 
- 1.232 



Find the perimeter 
cnn ^ 




IZ cm 



Use v/our c^tfhneter • - 
ruler to find the 
perimeter of this'.triahgle. 




30 



34 



Appendix B: Sample of items on 
Fifth grade post,test 




Us^e your ruler to find the area. Area= 



.cm' 






2. 1 35 
% ± 




11 Q 4£75mL^. 



H6w much xyater r 



9. 



mL 




•.mn.— 



TTj.-r 



t'V'J ~ */.> 



N 



ERIC 



31 



35 



Appendix C:' Sample of items on 
Sixth Grade pretest 





Write the symbols for these units. 

kilometer . ^ ^■ 

hectoliter 

Write the units for thes^ symbols. 
raQ_ ^- 



cm 



Circle the best unit tor measi5r1ng the 
distance frohi New York' to hiilo. 




- mm 



cm 



m 



km 



Determine the perimeteo 

6 cm ' 




cm 



6 cm 



'^o Circle the best unit for measuring the 
area of this floor. 

km^ . cm 



Appendix D: Sa'mple of ''items on 
Sixth Grade posltest 




Write the f\exf four decimqils. 




0.559 


✓ 






• 7 


* « 

1.2 3 5 




2.845 


+ 2,1 3 . . 




1.123 




SAG 

e X Q5 




1.212.5 3£ 



♦* X 





o Circle the best unit for weighing dn 
elephant. , ^ ^ , .^^ , 

For. human brings, what is the norHial 
^ iDody. -temperatune? " " C 



Appendix E: Sample. of items on 

Fifth grade Progress Tests 



J3jqSjl) S^: metric prefixes 6nol symbols 

) Draw lines to connect each prefix to its 
. eprresppnding value. 

centi i 000 ' . 

.deci 100. 
de^<a 10/- 

r / ' ■ hecto ' ' Q*' 

^ ■ KiJo ■ -0.0<. 

milli .0.001 

Write the symbol. , ' 

decinnefer — — — 

milligram 

Write the units for these symbols. ' 

km means.^ ' 'it . 

cL means 1 • ' 





ERIC 



1 » 



34 



38 



Appendix F: Samplfr of items-on 

Sixth grade Progress Jests 





lis; : ■ Add /Subtract 
-.■ . " DScirngJs 

Add. I , ■ . „ Subtract: 
■ +Z.40\m - ■ r-£.2a7m 




♦ 

Fill in the neSct four 'decimals. 





X 5.2. 



I: Multiply/ Divide 
Decimals 



O.Z 312.87 5 




V j0t \ 

Appendix G: 'Sample of items' on. Fifth grade test' on 
' ' lI.S. Customary -System of Measurement 



\ 



Write fhe word 

your -teacher reads. / . ,.. • 

Draw lines to connect each pre;fix to its 
corresponding vciJue. ■ . • 

lyard^ 4 cjuarTs ' 

' ' I foot ^ 1^ inches . * 

I mile 5280 feet 

I gallon . 36 inches- 

I pint . 2. cups / . \ 

Write the symbol. . v ^ 
gallon » , ' * ' ' 
Write the unit, > ' 

lb. .nneqns-. — : — ^ ' 

\Jae\oor4eu]er io mei|isyf^e,ihe pencil.- 

Use your ruler to measure^ the. insect. ^ ' 

... ■= ^ ^- "* 

•' - . • • 36 

4o> ' 'A - 



Appendix H; Sample of Items on Sixth grade te^ 
a.S.^(rustomary System of Mea'suremlPit 




7 




Write the symbols- for these uKits. 

lOUnds , • ^ ^ ^ 

feet ^ — 




Wr i-^the units for* these symbols.' 



021. 

'0 mi. 




:) Circle the best unit tor measuring the 
' distance fram New York-to Hllo. 

•\in.' yd. mi. r / ' 
Dete^inCthe perimeter. \ 





ERIC 



Circle the best unit:for meosur^g the 
■ " "cireoi of fjpis-Qoor. , . ; • \ 

[ n • \ sq.iru sq.ft., ' sq.mi. 

. •. • ■ ' 37 . • • • • 



•6" 



